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COMPOSITIONS, KITS, AND METHODS 
FOR IDENTIFICATION, ASSESSMENT, 
PREVENTION, AND THERAPY OF 

ENDOMETRIOSIS 

RELATED APPLICATIONS 

The present application claims priority from US. provi 
sional patent application Ser. No. 60/575,269, ?led on May 
28, 2004, US. provisional patent application Ser. No. 
60/486,379, ?led on Jul. 11, 2003, and from US. provisional 
patent application Ser. No. 60/533,430, ?led on Dec. 29, 
2003, which are expressly incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

Endometriosis is a condition al?icting women of child 
bearing age which is characterized by the growth of 
endometrial tissue in areas outside the uterus. These extrau 
terine endometrial growths are a leading cause of pelvic pain 
and can also cause infertility. Endometrial growths can occur 
in a variety of locations, including the lining of the pelvic 
cavity and the outer surface of the uterus, and can also occur 
outside the abdomen, for example, in the lung. 
As is the case with the uterine lining, extrauterine 

endometrial growths typically respond to the varying levels 
of estrogen associated with the menstrual cycle. Thus, 
endometrial growths proceed through a cycle of prolifera 
tion and breakdown. Unlike the uterine lining, however, the 
body is unable to shed the extrauterine endometrial growths, 
and breakdown of this tissue results in internal bleeding, 
in?ammation of the surrounding area and formation of scar 
tissue. A number of complications can also arise, including 
rupture of growths, which can spread the growths to new 
regions of the body, and the formation of adhesions. 

The most common symptoms of endometriosis include 
constant pelvic pain, infertility, low sacral backache, and 
heavy or irregular bleeding. The degree of pain does not 
correspond to the siZe or extent of endometrial growths, and 
signi?cant pain can result even from microscopic growths. 
Endometrial implants can destroy ovarian and tubal tissue. 
Several disorders of menstrual cyclicity and ovulation have 
been suggested as a basis for the infertility caused by mild 
endometriosis. More subtle problems in folliculogenesis in 
endometriosis patients have been reported, including lower 
serum estradiol levels, smaller follicle siZe during follicular 
growth, and lower oocyte fertiliZation rates and pregnancy 
rates in assisted reproduction. Problems with ovum pickup 
by the fallopian tube and embryo implantation in the 
endometrium have also been suggested. 

Currently, a de?nitive diagnosis of endometriosis can be 
made only upon laparoscopic examination of the abdomen. 
This is a surgical procedure performed under local anesthe 
sia and can indicate the extent and location of extrauterine 
endometrial growths. Laparoscopic examination is essential 
because symptoms of endometriosis are similar to the symp 
toms of other conditions, including ovarian cancer. Preven 
tion of endometriosis is not currently possible; however, 
treatment options are available based on the patient’s desire 
for future fertility, symptoms, the stage of disease, and to 
some extent, age. Possible treatment options include anal 
gesic treatments, such as nonsteroidal anti-in?ammatory 
agents and prostaglandin synthetase-inhibiting drugs, and 
hormonal therapy, which may be given as a means for 
interrupting the cycles of stimulation and bleeding of 
endometriotic tissue. Common hormonal therapies include 
oral contraceptive pills; progestational agents, which cause 
decidualiZation in the endometriotic tissue; danaZol, a weak 
androgen that is the isoxaZole derivative of l70t-ethinyl 
testosterone (ethisterone); and gonadotropin-releasing hor 
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2 
mone (GnRH) agonists, which are analogues of the 
l0-amino-acid polypeptide hormone GnRH and act via the 
suppression of gonadotropin secretion, resulting in elimina 
tion of ovarian steroidogenesis and suppression of endome 
trial implants. Lastly, surgical treatment, including laparo 
scopic resection, ablation of minimal or mild endometriosis, 
presacral neurectomy and uterosacral ligament ablation, 
may be performed to excise or destroy all endometriotic 
tissue, remove all adhesions, and restore pelvic anatomy to 
the best possible condition. 

Despite the treatments available for endometriosis, it 
would be bene?cial to provide speci?c non-invasive meth 
ods and reagents for the diagnosis, staging, prognosis, 
monitoring, and treatment of endometriosis and endometrio 
sis-related diseases, or to indicate a predisposition to such 
for preventative measures. 

SUMMARY OF THE INVENTION 

The invention relates to markers (hereinafter “markers”, 
“marker polypeptides” or “markers of the invention”), 
which are listed in Tables li3. The invention provides 
nucleic acids and polypeptides that encode or correspond to 
the markers (hereinafter “marker nucleic acids” and “marker 
polypeptides,” respectively). Tables li3 provide the 
sequence identi?ers of the sequences of such marker pep 
tides listed in the accompanying Sequence Listing. The 
invention further provides antibodies, antibody derivatives 
and antibody fragments which bind speci?cally with the 
marker polypeptides and/or fragments of the marker 
polypeptides. 

Table 1 lists all of the markers of the invention, whose 
over- or under-abundance may be correlated with the diag 
nosis and prognosis of endometriosis. In particular, Table 1 
provides the name of the gene corresponding to the marker 
(“Gene Name”), the amino acid sequence (“Sequence”) and 
the sequence listing identi?er of the amino acid sequence of 
the polypeptide marker (“SEQ ID NO (AAs)”). Table 2 lists 
markers whose over-abundance may be correlated with 
endometriosis as compared to normal samples from control 
subjects that do not have endometriosis. Table 3 lists mark 
ers whose under-abundance may be correlated with 
endometriosis as compared to normal samples from control 
subjects that do not have endometriosis. 
The invention also relates to various methods, reagents 

and kits for diagnosing, staging, prognosticating, monitoring 
and treating endometriosis. “Endometriosis” as used herein 
includes a disorder in which abnormal growth of tissue, 
histologically resembling the endometrium, is present in 
locations other than the uterine lining (see Ainbinder et al., 
Current Obstetric & Gynecologic Diagnosis & Treatment, 
9”’ ed., Lange Medical Books/McGraw-Hill, 2003). As used 
herein, an “endometriosis-related disease” (also referred to 
herein as a “disorder” or “condition”) may include a disease, 
disorder, or condition, whose onset was related to 
endometriosis. Such diseases, disorders and conditions 
include infertility, and abdominal and/or pelvic pain. 

In one embodiment, the invention provides a diagnostic 
method of assessing whether a patient has endometriosis or 
has higher than normal risk for developing endometriosis, 
comprising the steps of comparing the abundance of a 
marker of the invention in a patient sample and the normal 
abundance of the marker in a control, e.g., a sample from a 
subject that does not have endometriosis. A difference in the 
abundance of the marker in the patient sample, as compared 
to the normal abundance, is an indication that the patient is 
al?icted with endometriosis or has higher than normal risk 
for developing endometriosis. 
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The methods of the present invention can be of use in 
identifying patients having an enhanced risk of developing 
endometriosis (e.g., patients having a familial history of 
endometriosis and patients identi?ed as having altered abun 
dance of a marker of the invention). The methods of the 
present invention may further be of particular use in evalu 
ating the speci?c stage of endometriosis, as Well as in 
assessing the progression of the disease. The methods of the 
present invention are also useful in predicting the clinical 
outcome for a patient With endometriosis, or for a patient 
Who has undergone therapy to eradicate endometriosis. The 
methods of the present invention are also useful in assessing 
the e?icacy of treatment of a patient diagnosed With 
endometriosis (e.g., the e?icacy of hormonal suppression or 
surgical ablation of endometrial implants). 
The markers of the invention set forth in Table 1 may be 

used in the methods of the invention. It Will be appreciated 
that in the methods of the invention, over-abundance of the 
markers set forth in Table 2 in the patient sample may be 
correlated With endometriosis as compared to normal 
samples from control subjects. Likewise, in the methods of 
the invention, under-abundance of the markers set forth in 
Table 3 in the patient sample may be correlated With 
endometriosis as compared to normal samples from control 
subjects. 

In a preferred diagnostic method of assessing Whether a 
patient is a?licted With endometriosis (e.g., neW detection 
(“screening”), detection of recurrence), the method com 
prises comparing: 

a) the abundance of a marker listed in Table l in a sample 
from the patient, and 

b) the normal abundance of the marker. 

A different abundance of the marker in the patient sample, 
as compared to the level in the control subject, i.e., increased 
or decreased as speci?ed in Tables 2*3, is an indication that 
the patient is al?icted With endometriosis. 

The invention additionally provides a diagnostic method 
for assessing the aggressiveness of endometriosis, the 
method comprising comparing: 

a) the abundance of a marker listed in Table l in a sample 
from the patient, and 

b) the normal abundance of the marker. 

A different abundance in the patient sample, as compared to 
the normal level, i.e., increased or decreased as speci?ed in 
Tables 2*3, is an indication that the patient has an aggressive 
form of endometriosis or is likely to develop endometriosis. 

The invention also provides methods for assessing the 
e?icacy of a therapy for inhibiting endometriosis in a 
patient. Such methods comprise comparing: 

a) the abundance of a marker of the invention in a ?rst 
sample obtained from the patient prior to providing at 
least a portion of the therapy to the patient, and 

b) the abundance of the marker in a second sample 
obtained from the patient folloWing provision of the 
portion of the therapy. 

An altered abundance of the marker in the second sample 
relative to that in the ?rst sample, i.e., increased or decreased 
as speci?ed in Tables 2*3, is an indication that the therapy 
is e?icacious for inhibiting endometriosis in the patient. 

It Will be appreciated that in the methods of the present 
invention, the “therapy” may be any therapy for treating 
endometriosis including, but not limited to, analgesic treat 
ments, hormone therapy, surgical removal of endometrial 
implants, gene therapy and biologic therapy such as the 
administering of antibodies. Thus, the methods of the inven 

20 

25 

30 

40 

45 

55 

60 

65 

4 
tion may be used to evaluate a patient before, during and 
after therapy, for example, to evaluate the reduction in 
endometriosis due to the therapy. 

In a preferred embodiment, the methods are directed to 
therapy using a chemical or biologic agent. These methods 
comprise comparing: 

a) the abundance of a marker of the invention in a ?rst 
sample obtained from the patient and maintained in the 
presence of the chemical or biologic agent, and 

b) the abundance of the marker in a second sample 
obtained from the patient and maintained in the absence 
of the agent. 

An altered abundance of the marker in the second sample 
relative to that in the ?rst sample, i.e., increased or decreased 
as speci?ed in the above-described methods and in Tables 
2%, is an indication that the agent is e?icacious for inhib 
iting endometriosis, in the patient. In one embodiment, the 
?rst and second samples can be portions of a single sample 
obtained from the patient or portions of pooled samples 
obtained from the patient. 
The invention additionally provides a monitoring method 

for assessing the progression of endometriosis in a patient, 
the method comprising: 

a) detecting in a sample from the patient at a ?rst time 
point, the abundance of a marker of the invention; 

b) repeating step a) at a subsequent time point in time; and 
c) comparing the abundance detected in steps a) and b), 

and therefrom monitoring the progression of 
endometriosis in the patient. 

A different abundance of the marker in the sample at the 
subsequent time point from that of the sample at the ?rst 
time point, i.e., increased or decreased as speci?ed in the 
above-described methods and in Tables 2 and 3, is an 
indication that the endometriosis has progressed or regressed 
in the patient. 
The invention moreover provides a test method for select 

ing a composition for inhibiting endometriosis in a patient. 
This method comprises the steps of: 

a) obtaining a sample from the patient; 
b) separately maintaining aliquots of the sample in the 

presence of a plurality of test compositions; 
c) comparing the abundance of a marker of the invention 

in each of the aliquots; and 
d) selecting one of the test compositions Which signi? 

cantly alters the abundance of the marker in the aliquot 
containing that test composition, relative to the abun 
dance of the marker in the presence of the other test 
compositions. 

In addition, the invention further provides a method of 
inhibiting endometriosis in a patient. This method comprises 
the steps of: 

a) obtaining a sample from the patient; 
b) separately maintaining aliquots of the sample in the 

presence of a plurality of compositions; 
c) comparing the abundance of a marker of the invention 

in each of the aliquots; and 
d) administering to the patient at least one of the compo 

sitions Which signi?cantly alters the abundance of the 
marker in the aliquot containing that composition, 
relative to the abundance of the marker in the presence 
of the other compositions. 

In the aforementioned methods, the samples or patient 
samples comprise cells, tissues and/or ?uids obtained from 
the patient. The cells may be found in a cervical smear 
collected, for example, by a cervical brush. In another 
embodiment, the sample is a body ?uid. Such ?uids include, 
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for example, blood ?uids, serum, plasma, a blood fraction, 
lymph, ascitic ?uids, gynecological ?uids, urine, peritoneal 
?uid, cerebrospinal ?uid, and ?uids collected by vaginal 
rinsing. In a further embodiment, the patient sample is in 
v1vo. 

According to the invention, the abundance of a marker of 
the invention in a sample can be assessed, for example, by 
detecting the presence in the sample of: 
the marker polypeptide (e. g., a polypeptide having one of the 

sequences of SEQ ID NO (AAs)) or a fragment of the 
polypeptide (eg by using a reagent, such as an antibody, 
an antibody derivative, an antibody fragment or single 
chain antibody, Which binds speci?cally With the protein 
or protein fragment, or via chromatography With a suit 
able detector) 

a metabolite Which is produced directly (i.e., catalyZed) or 
indirectly by the corresponding marker polypeptide; or 

a metabolite of the marker polypeptide. 
According to the invention, any of the aforementioned 

methods may be performed using a plurality (eg 2, 3, 5, or 
10 or more) of markers of the invention, optionally in 
combination With endometriosis markers knoWn in the art. 
In such methods, the abundance Within the sample of each 
of a plurality of markers, at least one of Which is a marker 
of the invention, is compared With the normal abundance of 
each of the plurality of markers. A signi?cantly altered (i.e., 
increased or decreased as speci?ed in the above-described 
methods using a single marker) abundance in the sample of 
one or more markers of the invention, or some combination 
thereof, relative to that marker’s corresponding normal or 
control level, is an indication that the patient is al?icted With 
endometriosis. 

In a further aspect, the invention provides an antibody, an 
antibody derivative, or an antibody fragment, Which binds 
speci?cally With a marker polypeptide (e.g., a polypeptide 
having the sequence of any of the SEQ ID NO (AAs)) or a 
fragment of the polypeptide. The invention also provides 
methods for making such an antibody, antibody derivative, 
and antibody fragment. Such methods may comprise immu 
niZing a mammal With a polypeptide comprising the entirety, 
or a fragment, preferably a segment of 7 or more, more 
preferably 10 or more, amino acids, of a marker polypeptide 
(e.g., a polypeptide having the sequence of any of the SEQ 
ID NO (AAs)), Wherein the polypeptide may be obtained 
from a cell or by chemical synthesis. The methods of the 
invention also encompass producing monoclonal and single 
chain antibodies, Which Would further comprise isolating 
splenocytes from the immunized mammal, fusing the iso 
lated splenocytes With an immortalized cell line to form 
hybridomas, and screening individual hybridomas for those 
that produce an antibody that binds speci?cally With a 
marker polypeptide or a fragment of the polypeptide. 

In another aspect, the invention relates to various diag 
nostic and test kits. In one embodiment, the invention 
provides a kit for assessing Whether a patient is a?licted With 
endometriosis. The kit comprises a reagent for assessing the 
abundance of a marker or a plurality of markers of the 
invention. In another embodiment, the invention provides a 
kit for assessing the suitability of a chemical or biologic 
agent for inhibiting endometriosis in a patient. Such a kit 
comprises a reagent for assessing the abundance of a marker 
of the invention, and may also comprise one or more 
additional such agents. Such kits comprise an antibody, an 
antibody derivative, or an antibody fragment, Which binds 
speci?cally With a marker polypeptide, or a fragment of the 
polypeptide. Such kits may also comprise a plurality of 
antibodies, antibody derivatives, or antibody fragments 
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6 
Wherein the plurality of such antibody agents binds speci? 
cally With a marker polypeptide, or a fragment of the marker 
polypeptide. In another embodiment, the kit includes one or 
more synthetic standards and/or internal standards. 

It Will be appreciated that the methods and kits of the 
present invention may also include knoWn endometriosis 
markers. It Will further be appreciated that the methods and 
kits may be used to identify conditions related to 
endometriosis, such as infertility or abdominal and/ or pelvic 
pain of unknoWn ideology. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIGS. 1*6 depict scatter plots shoWing the concentrations 
(given as counts) of a given marker in the serum of Women 
diagnosed With endometriosis, the serum of healthy Women, 
and, in certain cases, the serum of Women diagnosed With 
PCOS or PID. 

FIGS. 1 and 2 demonstrate that certain markers of the 
invention, including ?brinopeptide B derivative (SEQ ID 
NO:28), full length ?brinopeptide A (SEQ ID N013) and 
?brinopeptide A fragment (SEQ ID NO:7), are present in 
higher concentrations in the serum of patients diagnosed 
With endometriosis as compared to healthy patients that do 
not have endometriosis. 

FIG. 3 demonstrates that a marker of the invention, the 
?brinopeptide A derivative (SEQ ID NO:4), is present at 
higher concentrations in the serum of patients diagnosed 
With endometriosis as compared to serum of healthy patients 
that do not have endometriosis or patients diagnosed With 
polycystic ovarian syndrome (PCOS) and pelvic in?amma 
tory disease (PID). 

FIG. 4 demonstrates that certain markers of the invention, 
thymosin fragments (SEQ ID NOS:42 and 43), are present 
at loWer concentrations in the serum of patients diagnosed 
With endometriosis, PCOS and PID as compared to serum of 
healthy patients that do not have endometriosis. 

FIG. 5 demonstrates that a marker of the invention, 
phosphoserine ?brinopeptide A (SEQ ID NO:22), is present 
at loWer concentrations in the serum of healthy patients as 
compared to serum of patients diagnosed With endometrio 
sis, PCOS or PID. 

FIG. 6 demonstrates that a marker of the invention, the 
internal ?brinogen alpha fragment (SEQ ID NO:29), is 
present at loWer concentrations in the serum of patients 
diagnosed With endometriosis as compared to healthy 
patients that do not have endometriosis, PCOS or PID. 

DETAILED DESCRIPTION OF THE 
INVENTION 

The invention relates to neWly discovered markers, Whose 
expression is correlated With the disease state of endometrio 
sis. In particular, the present invention relates to the discov 
ery that patient samples, e.g., serum samples, from Women 
Who have endometriosis have higher levels of polypeptides 
derived from ?brinogen proteolysis than Women Who do not 
have endometriosis, as shoWn either through an absence of 
signs and symptoms of endometriosis or by another diag 
nostic method, such as laparoscopy. It has noW been found 
that, compared to Women Who do not have endometriosis, 
patient samples, e. g., serum samples, from Women Who have 
endometriosis have higher levels of certain markers of the 
invention and loWer levels of certain other markers of the 
invention. Thus, it has been discovered that for certain 
markers of the invention an altered, e.g., signi?cantly higher 
than normal or signi?cantly loWer than normal abundance of 
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these markers, or combination of these markers, correlates 
With the presence of endometriosis in a patient. Methods are 
provided for detecting the presence or absence of 
endometriosis in a sample, the stage and progression of 
endometriosis, predicting the likely clinical outcome of a 
patient diagnosed With endometriosis, and other character 
istics of endometriosis that are relevant to prevention, diag 
nosis, characterization, and therapy of endometriosis in a 
patient. Methods of treating endometriosis are also provided. 

Table 1 lists all of the markers of the invention, Whose 
over- or under-abundance correlates With endometriosis as 
compared to normal samples from patients that do not have 
endometriosis. Table 2 lists markers Whose over-expression 
correlates With endometriosis as compared to normal 
samples from control subjects. Table 3 lists markers Whose 
under-expression correlates With endometriosis as compared 
to normal samples from control subjects. 

In one embodiment, a marker of the invention is ?brino 
gen, such as the ?brinogen 0t (SEQ ID N011) or [3-chain 
(SEQ ID N012) or a fragment thereof, such as ?brinopeptide 
A (SEQ ID N013), ?brinopeptide B (SEQ ID N0127) or a 
fragment thereof (SEQ ID N0128). The fragment of ?brin 
opeptide A can be, for example, a fragment derived from 
N-terminal truncation of ?brinopeptide A (SEQ ID NOS: 
5e2l). Furthermore, the markers of the invention include 
?brinopeptide A and fragments thereof, Wherein the serine 
residue has been converted into dehydroalanine (SEQ ID 
N014) or in Which the serine residue is phosphorylated (SEQ 
ID NOS122 to 26). In another embodiment, the markers of 
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8 
the invention include ?brinopeptide B (SEQ ID N0127) and 
derivatives and fragments thereof, including des-arginine 
L-pyroglutamic acid ?brinopeptide B (SEQ ID N0128). In a 
further aspect, the markers of the invention include an 
internal fragment of the ?brinogen or chain, such as a 
polypeptide having the sequence set forth in (SEQ ID 
N0129). 
The markers of the invention also include polypeptides 

derived from Complement component 3 (Complement C3) 
(SEQ ID N0130). Complement C3 is converted by the 
enZyme C3 convertase to tWo protein products, C3a (SEQ 
ID N013l) and C3b (SEQ ID N0132). C3b is in turn 
converted by thrombin to the product polypeptides iC3b 
(SEQ ID N0133) and C3f(SEQ ID N0136). In one embodi 
ment, the markers of the invention include polypeptides 
Which are N-terminal fragments of iC3b, such as polypep 
tides having the sequence set forth in SEQ ID NOS134 and 
35. The markers of the invention may also include full length 
C3f (SEQ ID N0136) and fragments thereof, including 
polypeptides having the sequence set forth as (SEQ ID 
N0137). In yet another embodiment, the markers of the 
invention include polypeptides derived from thymosin beta 
1 (SEQ ID N0138), thymosin beta 3 (SEQ ID N0139), 
thymosin beta 4 (SEQ ID N0140), or thymosin beta 6 (SEQ 
ID N014l), and fragments thereof, including polypeptides 
having the sequence set forth as SEQ ID NOS142 and 43. 
The invention also provides isolated nucleic acid molecules 
Which encode the amino acid sequences set forth herein. 

TABLE 1 

SEQ ID 
NO 

Gene Name Exemplary Sequence (AAs) 

Fibrinogen (alpha chain) GenBank Accession No. P0267l l 

Fibrinogen (beta chain) GenBank Accession No. P02675 2 

Fibrinopeptide A H-ADSGEGDFLAEGGGVR-OH 3 

Fibrinopeptide A (wherein H-AD(dehydroA)GEGDFLAEGGGVR-OH 4 
serine residue has been 
converted into 
dehydroalanine) 

a fragment derived from an H-DSGEGDFLAEGGGVR-OH; 5 
N-terminal truncation of 
fibrinopeptide A H-DSGEGDFLAEGGGV-OH; 6 

H-SGEGDFLAEGGGVR-OH; 7 

H-SGEGDFLAEGGGV-OH; 8 

H-GEGDFLAEGGGVR-OH; 9 

H-GEGDFLAEGGGV-OH; l0 

H-EGDFLAEGGGVR-OH; ll 

H-EGDFLAEGGGV-OH; l2 

H-GDFLAEGGGVR-OH; l3 

H-GDFLAEGGGV-OH; l4 

H-DFLAEGGGVR-OH; l5 

H-DFLAEGGGV-OH; l6 

H-FLAEGGGVR-OH; l7 

H-FLAEGGGV-OH; l8 
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TABLE 2 

SEQ ID 
NO 

Gene Name Exemplary Sequence (AAs) 

Fibrinogen (alpha chain) GenBank Accession No. P0267l l 

Fibrinogen (beta chain) GenBank Accession No. P02675 2 

Fibrinopeptide A H-ADSGEGDFLAEGGGVR-OH 3 

Fibrinopeptide A (wherein serine H-AD(dehydroA)GEGDFLAEGGGVR-OH 4 
residue has been converted into 
dehydroalanine) 

a fragment derived from an N- H-DSGEGDFLAEGGGVR-OH; 5 
terminal truncation of 
fibrinopeptide A H-DSGEGDFLAEGGGV-OH; 6 

H-SGEGDFLAEGGGVR-OH; 7 

H-SGEGDFLAEGGGV-OH; 8 

H-GEGDFLAEGGGVR-OH; 9 

H-GEGDFLAEGGGV-OH; l0 

H-EGDFLAEGGGVR-OH; ll 

H-EGDFLAEGGGV-OH; l2 

H-GDFLAEGGGVR-OH; l3 

H-GDFLAEGGGV-OH; l4 

H-DFLAEGGGVR-OH; l5 

H-DFLAEGGGV-OH; l6 

H-FLAEGGGVR-OH; l7 

H-FLAEGGGV-OH; l8 

H-LAEGGGV-OH; l9 

H-AEGGGV-OH; 2O 

H-EGGGV-OH 21 

Phosphoserine-containing H—ADS*GEGDFLAEGGGVR—OH 22 
fibrinopeptide A (5* = phosphoserine) 

Phosphoserine-containing H—DS*GEGDFLAEGGGVR—OH; 23 
fibrinopeptide A fragments 
derived from an N-terminal H—DS*GEGDFLAEGGGV—OH; 24 
truncation thereof 

H—S*GEGDFLAEGGGVR—OH; 25 

H—S*GEGDFLAEGGGV—OH 26 

(5* = phosphoserine) 

fibrinopeptide B QGVNDNEEGF FSAR 27 

des-arginine-L-pyroglutamic Pyr-EGV'NDNEEGFFSA-OH 28 
acid fibrinopeptide B 

internal fragment of the H-DEAGSEADHEGTHST-OH 29 
fibrinogen alpha chain 

Complement C3 GenBank Accession No. P0l024 30 

C36 SVQLTEKRM DKVGKYPKEL RKCCEDGMRE 3l 

NPMRFSCQRR TRFISLGEAC KKVFLDCCNY 

ITELRRQHAR ASHLGLAR 

C3b See Sequence Listing 32 

12 
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TABLE 2 -continued 
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SEQ ID 
NO 

Gene Name Exemplary Sequence (AAs) 

C3f H-SSKITHRIHWESASLLR-OH 36 

C3f fragment H-HWESASLL-OH 37 

TABLE 3 

SEQ ID 
NO 

Gene Name Exemplary Sequence (AAs) 

iC3b See Sequence Listing 33 

N-terminal fragments of iC3b H-SEETKENEGFTVTAEG-OH; 34 

H-EETKENEGFTVTAEG-OH 35 

Thymosin beta 1 SDKPDMAEME KFDKSKLKKT ETQEKNPLPS 38 

KETIEQEKQA GES 

Thymosin beta 3 SDKPDMAEIE KFDKPKLKKT ETQEKNPLPS 39 

KETIEQEKQA GES 

Thymosin beta 4 GenBank Accession No. P0l253 40 

Thymosin beta 6 SDKSDMAEIE KFDKSKLKKT ETQEKNPLPS 41 

KETIEQEKQA GES 

Fragments of thymosin H-TQEKNPLPSKETIEQEKQAGES-OH; 42 

Pyr-EKNPLPSKETIEQEKQAGES-OH 43 

Thus, in one embodiment, a marker polypeptide of the 
invention is ?brinogen or a fragment thereof, such as ?brin 
opeptide A or a fragment thereof. The fragment of ?brin 
opeptide A can be, for example, a fragment derived from an 
N-terminal truncation of ?brinopeptide A. For example, the 
marker polypeptides of the invention can include one or 
more polypeptides having the sequences ADSGEGDFLAE 
GGGVR (?brinopeptide A) (SEQ ID N013); DSGEGD 
FLAEGGGVR (SEQ ID N015); DSGEGDFLAEGGGV 
(SEQ ID N016); SGEGDFLAEGGGVR (SEQ ID N017); 
SGEGDFLAEGGGV (SEQ ID N018); GEGDFLAE 
GGGVR (SEQ ID N019); GEGDFLAEGGGV (SEQ ID 
N01l0); EGDFLAEGGGVR (SEQ ID N011 l); EGDFLAE 
GGGV (SEQ ID N01l2); GDFLAEGGGVR (SEQ ID 
N01l3); GDFLAEGGGV (SEQ ID N01l4); DFLAE 
GGGVR (SEQ ID N01l5); DFLAEGGGV (SEQ ID 
N01l6); FLAEGGGVR (SEQ ID N01l7); FLAEGGGV 
(SEQ ID N01l8); LAEGGGV (SEQ ID N01l9); AEGGGV 
(SEQ ID N0120); and EGGGV (SEQ ID N012l). Fibrin 
opeptide A and fragments thereof Wherein the serine residue 
has been phosphorylated or converted into dehydroalanine 
are also included. Such peptides include AD(dehydroA) 
GEGDFLAEGGGVR (SEQ ID N014); 
ADS*GEGDFLAEGGGVR (phosphorylated ?brinopeptide 
A) (SEQ ID N0122); DS*GEGDFLAEGGGVR (SEQ ID 
N0123); DS*GEGDFLAEGGGV (SEQ ID N0124); 
S*GEGDFLAEGGGVR (SEQ ID N0125); and 
S*GEGDFLAEGGGV (SEQ ID N0126), Where “dehy 
droA” represents dehydroalanine and “S*” represents phos 
phoserine. 
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The marker polypeptides of the invention also include the 
?brino gen [3-chain or a fragment thereof, such as ?brinopep 
tide B or a fragment thereof. In another embodiment, the 
marker polypeptides of the invention include ?brinopeptide 
B and derivatives and fragments thereof, including des 
arginine-L-pyroglutamic acid ?brinopeptide B, pyr 
EGVNDNEEGFFSA (SEQ ID N0128). The N-terminal Gln 
has been cycliZed to form a pyroglutamate. It Will be 
appreciated that pyr-E in the sequences of the invention 
represents pyroglutamate. 

In a further aspect, the marker polypeptides of the inven 
tion include an internal fragment of the ?brinogen ot-chain, 
such as a peptide having the sequence DEAGSEAD 
HEGTHST (SEQ ID N0129). 
The marker polypeptides of the invention also include 

peptides derived from Complement component 3 (Comple 
ment C3). Complement C3 is converted by the enzyme C3 
convertase to tWo protein products, C3a and C3b. C3b is in 
turn converted by thrombin to the product peptides iC3b and 
C3f. In one embodiment, the biomarkers of the invention 
include peptides Which are N-terminal fragments of iC3b, 
such as peptides having the sequence SEETKENEGFTV 
TAEG (SEQ ID N0134) or EETKENEGFTVTAEG (SEQ 
ID N0135). The biomarkers of the invention also include full 
length C3f, having the amino acid sequence SSKITHRIH 
WESASLLR (SEQ ID N0136), and fragments thereof, 
including peptides having the sequence HWESASLL (SEQ 
ID N0137). 

In yet another embodiment, the marker polypeptides of 
the invention include peptides derived from thymosin beta 1, 
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thymosin beta 3, thymosin beta 4, or thymosin beta 6, and 
fragments thereof, including peptides having the sequence 
TQEKNPLPSKETIEQEKQAGES (SEQ ID N0142) or the 
sequence pyr-EKNPLPSKETIEQEKQAGES (SEQ ID 
N0143). It Will be appreciated that pyr-E in the sequences of 
the invention represents pyroglutamate. 

Unless otherwise indicated, the marker polypeptides of 
the invention have free N- and C-termini. This is shoWn in 
Tables 1 to 3 by the N-terminal “H-”, Which indicates a free 
amino group at the N-termninus, and the C-terminal 
“40H”, Which indicates a free carboxyl group at the 
C-terminus. 

In another embodiment, the present invention provides 
isolated polypeptides Which are fragments of ?brinogen, 
?brinogen ot-chain, ?brinopeptide A, ?brinogen [3-chain, 
?brinopeptide B, C3a, C3b, iC3b, C3f, thymosin beta 1, 
thymosin beta 3, thymosin beta 4, thymosin beta 6 or 
analogues thereof. The isolated polypeptides of the inven 
tion include polypeptides having an amino acid sequence 
selected from the group consisting of ADSGEGDFLAE 
GGGVR (?brinopeptide A) (SEQ ID N013); DSGEGD 
FLAEGGGVR (SEQ ID N015); DSGEGDFLAEGGGV 
(SEQ ID N016); SGEGDFLAEGGGVR (SEQ ID N017); 
SGEGDFLAEGGGV (SEQ ID N018); GEGDFLAE 
GGGVR (SEQ ID N019); GEGDFLAEGGGV (SEQ ID 
N01l0); EGDFLAEGGGVR (SEQ ID N011 1); EGDFLAE 
GGGV (SEQ ID N01l2); GDFLAEGGGVR (SEQ ID 
N01l3); GDFLAEGGGV (SEQ ID N01l4); DFLAE 
GGGVR (SEQ ID N01l5); DFLAEGGGV (SEQ ID 
N01l6); FLAEGGGVR (SEQ ID N01l7); FLAEGGGV 
(SEQ ID N01l8); LAEGGGV (SEQ ID N01l9); AEGGGV 
(SEQ ID N0120); EGGGV (SEQ ID N012l); D(dehydroA) 
GEGDFLAEGGGVR (SEQ ID N014); 
ADS*GEGDFLAEGGGVR (phosphorylated ?brinopeptide 
A) (SEQ ID N0122); DS*GEGDFLAEGGGVR (SEQ ID 
N0123); DS*GEGDFLAEGGGV (SEQ ID N0124); 
S*GEGDFLAEGGGVR (SEQ ID N0125); 
S*GEGDFLAEGGGV (SEQ ID N0126); pyr-EGVND 
NEEGFFSA (SEQ ID N0128); DEAGSEADHEGTHST 
(SEQ ID N0129); SEETKENEGFTVTAEG (SEQ ID 
N0134); EETKENEGFTVTAEG (SEQ ID N0135); 
SSKITHRIHWESASLLR (SEQ ID N0136); HWESASLL 
(SEQ ID N0137); TQEKNPLPSKETIEQEKQAGES (SEQ 
ID N0142) and pyr-EKNPLPSKETIEQEKQAGES (SEQ 
ID N0143). 

The invention also provides isolated nucleic acid mol 
ecules Which encode an amino acid sequence set forth 
herein. 

In another embodiment, the invention relates to antibodies 
that bind to and/ or can detect a polypeptide of the invention. 
The antibodies can be polyclonal antibodies or monoclonal 
antibodies, humaniZed or chimeric antibodies or fragments 
thereof. 

De?nitions 
As used herein, each of the folloWing terms has the 

meaning associated With it in this section. 
The articles “a” and “an” are used herein to refer to one 

or to more than one (i.e. to at least one) of the grammatical 
object of the article. By Way of example, “an element” 
means one element or more than one element. 

The “abundance” of a polypeptide marker in a sample is 
the amount of the marker in the sample, as determined by 
quantitative analysis. The abundance can be expressed as the 
absolute amount of the marker polypeptide Within the 
sample, or as a relative amount, such as amount of the 
polypeptide per unit mass of the sample or the concentration 
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16 
of the polypeptide Within the sample. The abundance of the 
polypeptide in the sample can depend upon a number of 
factors, such as the level of expression of the polypeptide 
Within the tissue sampled, the extent of transport of the 
polypeptide from its source to the tissue sampled and the 
extent of metabolism or processing of a parent protein to 
produce the polypeptide. 
An “analogue” of a reference polypeptide is a polypeptide 

having substantial identity to the reference polypeptide. For 
example, an analogue can exhibit 70%, 75%, 80%, 85%, 
90% or 95% identity to the reference polypeptide. The 
analogue can also be a truncated polypeptide resulting from 
C- and/or N-terminal truncation of the reference polypep 
tide. An analogue can also have one or more amino acid 
substitutions compared to the reference polypeptide, such as 
the substitution of one or more residues With another natu 

rally occurring L-con?guration residue, or a non-natural 
amino acid residue, such as a D-con?guration residue or a 
D- or L-con?guration residue bearing a side chain Which is 
different from the side chains of the tWenty naturally 
occurring L-amino acids. In one embodiment, the analogue 
results from conservative substitution of one or more resi 
dues in the reference polypeptide. The term “conservative 
substitution” is knoWn in the art and relates to the substi 
tution of an amino acid residue With a residue bearing a side 
chain of similar properties. In a preferred embodiment, an 
analogue of a reference polypeptide is immunologically 
cross-reactive With the reference polypeptide, that is, anti 
bodies raised to the analogue are able to bind to and/or detect 
the reference polypeptide. 
A “marker”, as this term is used herein, is a polypeptide 

Whose altered abundance in a tissue, cell or bodily ?uid 
compared to its abundance in normal or healthy tissue, cell 
or bodily ?uid is associated With a disease state, such as 
endometriosis. A “marker nucleic acid” is a nucleic acid 
(e.g., mRNA, cDNA) Which encodes a marker of the inven 
tion. Such marker nucleic acids include DNA (e.g., cDNA) 
encoding the entire or a partial sequence of any of the SEQ 
ID NO (AA) or the complement of such a sequence. The 
marker nucleic acids also include RNA corresponding to the 
entire or a partial sequence of any marker nucleic acid 
sequence or the complement of such a sequence, Wherein all 
thymidine residues are replaced With uridine residues. 
The term “probe” refers to any molecule Which is capable 

of selectively binding to a speci?cally intended target mol 
ecule, for example, a polynucleotide, a polynucleotide tran 
script or a polypeptide. Probes can be either synthesiZed by 
one skilled in the art, or derived from appropriate biological 
preparations. For purposes of detection of the target mol 
ecule, probes may be speci?cally designed to be labeled, as 
described herein. Examples of molecules that can be utiliZed 
as probes include, but are not limited to, RNA, DNA, 
proteins, antibodies, and organic molecules. 
As used herein, a “patient sample” or “bodily ?uid” can 

be any bodily ?uid in Which differences in the amount of at 
least one marker of the invention is indicative of the pres 
ence of endometriosis. Suitable bodily ?uids include blood, 
a blood fraction, urine, saliva, tears, and cerebrospinal ?uid. 
In a preferred embodiment, the bodily ?uid is blood or a 
fraction thereof, such as serum or plasma. More preferably, 
the bodily ?uid is serum. An “endometrial-associated ?uid” 
is a ?uid Which, When in the body of a patient, contacts or 
passes through the endometrium or into Which cells, nucleic 
acids or proteins are shed from endometrial cells. Exemplary 
endometrial-associated body ?uids include peritoneal ?uid, 
Which is a ?uid obtained from the peritoneal cavity, the 
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resulting ?uids obtained from a PAP smear procedure, 
gynecological ?uids, and ?uids collected by vaginal rinsing. 

The term “normal abundance” of a marker is the abun 
dance of the marker in a particular sample, such as blood 
serum, Which is indicative of the absence of endometriosis. 
For example, the normal abundance of a marker is the 
abundance found in a sample from a control subject not 
a?licted With endometriosis. Preferably, the normal abun 
dance is an average value or a range of values found by 
analysis of samples derived from a plurality of control 
subjects not a?licted With endometriosis. 
The terms “signi?cantly greater abundance” and “over 

abundance” of a marker refers to an amount of the marker 
in a test sample that is greater than the normal abundance of 
the marker by an amount equal to at least the standard error 
of the assay employed to determine abundance, and is 
preferably at least tWice, the normal abundance of the 
marker. 

The terms “signi?cantly loWer abundance” and “under 
abundance” of a marker refer to an amount of the marker in 
a test sample that is that is less than the normal abundance 
of the marker by an amount equal to at least the standard 
error of the assay employed to determine abundance, and is 
preferably 50% or less of the normal abundance of the 
marker. 

The term “altered abundance” refers to a signi?cantly 
greater abundance or a signi?cantly loWer abundance When 
compared to the normal abundance. 
When comparing the abundance of a marker in a subject 

to the normal abundance, the comparison is made using like 
samples. For example, the abundance of a given marker in 
a serum sample derived from a subject is compared to the 
normal abundance of the marker in serum. Thus, a marker 
Which is over-abundant or under-abundant in the serum of a 
subject has an altered abundance relative to the normal 
abundance in serum. 

As used herein, a “patient, subject” or “female subject” 
can be any female mamimal, and is preferably a human 
female. More preferably, the subject is a human female of 
child-bearing age, i.e., a post-pubescent human female Who 
has not yet entered menopause. The Woman may be selected 
by a physician for evaluation by the method of the invention 
on the basis of the presence of one or more symptoms of 
endometriosis, such as abdominal or pelvic pain, irregular 
menstruation, or infertility. 
As used herein, the term “promoter/regulatory sequence” 

means a nucleic acid sequence Which is required for expres 
sion of a gene product operably linked to the promoter/ 
regulatory sequence. In some instances, this sequence may 
be the core promoter sequence and in other instances, this 
sequence may also include an enhancer sequence and other 
regulatory elements Which are required for expression of the 
gene product. The promoter/regulatory sequence may, for 
example, be one Which expresses the gene product in a 
tissue-speci?c manner. 

A“constitutive” promoter is a nucleotide sequence Which, 
When operably linked With a polynucleotide Which encodes 
or speci?es a gene product, causes the gene product to be 
produced in a living human cell under most or all physi 
ological conditions of the cell. 
An “inducible” promoter is a nucleotide sequence Which, 

When operably linked With a polynucleotide Which encodes 
or speci?es a gene product, causes the gene product to be 
produced in a living human cell substantially only When an 
inducer Which corresponds to the promoter is present in the 
cell. 
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18 
A chemical entity, such as a protein, polypeptide or 

antibody, is “isolated” if a composition comprising the entity 
is substantially free of other macromolecules, such as other 
proteins. A chemical entity is “puri?ed” in a composition in 
Which the entity is present in substantially greater relative 
concentration than it exists in its natural state, for example 
in a body ?uid of a subject. Preferably the chemical entity 
comprises at least 80%, more preferably at least 90%, and 
even more preferably at least 95% by Weight of the macro 
molecular species present in the composition. Most prefer 
ably, the chemical entity is puri?ed to homogeneity, i.e., 
other macromolecular species are not signi?cantly detect 
able using standard techniques, such as polyacrylamide gel 
electrophoresis and high performance liquid chromatogra 
phy. 
A “transcribed polynucleotide” or “nucleotide transcript” 

is a polynucleotide (eg an mRNA, hnRNA, a cDNA, or an 
analog of such RNA or cDNA) Which is complementary to 
or homologous With all or a portion of a mature mRNA made 
by transcription of a marker of the invention and normal 
post-transcriptional processing (e.g. splicing), if any, of the 
RNA transcript, and reverse transcription of the RNA tran 
script. 
“Homologous” as used herein, refers to amino acid 

sequence similarity betWeen regions of tWo different 
polypeptide sequences. When an amino acid residue posi 
tion in both regions is occupied by the same amino acid 
residue, then the regions are homologous at that position. A 
?rst region is homologous to a second region if at least one 
amino acid residue position of each region is occupied by the 
same residue. Homology betWeen tWo regions is expressed 
in terms of the proportion of amino acid residue positions of 
the tWo regions that are occupied by the same amino acid 
residue. Preferably, the ?rst region comprises a ?rst portion 
and the second region comprises a second portion, Whereby, 
at least about 50%, and preferably at least about 75%, at 
least about 90%, or at least about 95% of the amino acid 
residue positions of each of the portions are occupied by the 
same amino acid residue. 
A molecule is “?xed” or “a?ixed” to a substrate if it is 

covalently or non-covalently associated With the substrate 
such the substrate can be rinsed With a ?uid (e.g. standard 
saline citrate, pH 7.4) Without a substantial fraction of the 
molecule dissociating from the substrate. 
As used herein, a “naturally-occurring” nucleic acid mol 

ecule refers to an RNA or DNA molecule having a nucle 
otide sequence that occurs in an organism found in nature. 
The term “synthetic standar ” refers to a synthetic or 

recombinant polypeptide Which is structurally equivalent to 
one of the marker polypeptides of the invention. The term 
“intemal standard” refers to a compound Which is chemi 
cally and structurally similar to a marker polypeptide, but 
Which differs from the marker polypeptide in mass. 

Endometriosis is “inhibited” if at least one symptom of 
the disease is alleviated, terminated, sloWed, or prevented. 
As used herein, endometriosis is also “inhibited” if recur 
rence or progression of the disease is reduced, sloWed, 
delayed, or prevented. 
A kit is any manufacture (eg a package or container) 

comprising at least one reagent, eg a probe, an antibody, a 
synthetic standard or an internal standard, for speci?cally 
determining the abundance of a marker of the invention. The 
kit may be promoted, distributed, or sold as a unit for 
performing the methods of the present invention. 

“Polypeptides of the invention” encompass marker 
polypeptides, such as the polypeptides set forth in Table l 
and their fragments; variant marker polypeptides, such as 
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polypeptides Which are homologous to the polypeptides set 
forth in Table l, for example, polypeptides Which can be 
used as internal standards, and their fragments; polypeptides 
and polypeptides comprising an at least 7, 10 or 15 amino 
acid segment of a marker or variant marker polypeptide; and 
fusion proteins comprising a marker or variant marker 
polypeptide, or an at least 7, 10 or 15 amino acid segment 
of a marker or variant marker polypeptide. 

Unless otherWise speci?ed herein, the terms “antibody” 
and “antibodies” broadly encompass naturally-occurring 
forms of antibodies (e.g., IgG, IgA, IgM, IgE) and recom 
binant antibodies such as single-chain antibodies, chimeric 
and humaniZed antibodies and multi-speci?c antibodies, as 
Well as fragments and derivatives of all of the foregoing, 
Which fragments and derivatives have at least an antigenic 
binding site. Antibody derivatives may comprise a protein or 
chemical moiety conjugated to an antibody. 

Description 
The present invention is based, in part, on neWly identi 

?ed markers Which are over- or under-abundant in samples, 
such as blood serum, from patients Who have endometriosis 
as compared to unaffected control samples, e.g., serum 
samples from control subjects that do not have endometrio 
sis. The altered abundance of one or more of these markers 
in a patient sample is herein correlated With the endometrio 
sis. An altered abundance of some of these markers is also 
correlated With the stage and clinical outcome of the patient. 
The invention provides compositions, kits, and methods for 
assessing the stage of the endometriosis, as Well as for 
treating patients af?icted With endometriosis. 

The compositions, kits, and methods of the invention have 
the folloWing uses, among others: 

1) assessing Whether a patient 
endometriosis; 

2) assessing the stage of endometriosis in a human 
patient; 

3) predicting the clinical outcome of a patient diagnosed 
With endometriosis; 

4) assessing the nature of endometriosis in a patient; 
5) making antibodies, antibody fragments or antibody 

derivatives that are useful for assessing Whether a 
patient is a?licted With endometriosis; 

6) assessing the e?icacy of one or more test compounds 
for inhibiting endometriosis in a patient; 

is a?licted With 

7) assessing the e?icacy of a therapy for inhibiting 
endometriosis in a patient; 

8) monitoring the progression of endometriosis in a 
patient; and 

9) selecting a composition or therapy for inhibiting 
endometriosis in a patient. 

The invention thus includes a method of assessing 
Whether a patient is af?icted With endometriosis. This 
method comprises comparing the abundance of a marker of 
the invention (listed in Table l) in a patient sample and the 
normal abundance of the marker. An altered abundance of 
the marker in the patient sample as compared to the normal 
abundance is an indication that the patient is af?icted With 
endometriosis. 

The invention further includes polypeptides comprising 
the entirety, or a segment of any of the sequences of SEQ ID 
NO (AAs) and homologues thereof. Gene delivery vehicles, 
host cells and compositions (all described herein) containing 
nucleic acids encoding the polypeptides of the invention are 
also included. 
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As described herein, endometriosis in a patient is associ 

ated With an altered abundance of one or more markers of 
the invention in a sample or tissue obtained from the patient. 

Any marker or combination of markers of the invention, 
as Well as any knoWn markers in combination With the 
markers of the invention, may be used in the compositions, 
kits, and methods of the present invention. In general, it is 
preferable to use markers for Which the difference betWeen 
the abundance of the marker in a sample from a patient 
having endometriosis and the normal abundance of the same 
marker is as great as possible. Although this difference can 
be as small as the limit of detection of the method for 
assessing abundance of the marker, it is preferred that the 
difference be at least greater than the standard error of the 
assessment method, and preferably a difference of at least 2-, 
3-, 4-, 5-, 6-, 7-, 8-, 9-, or lO-fold or greater than the nor 
abundance of the same marker. 

It Will be appreciated that a variety of patient samples may 
be used in the methods of the present invention. In these 
embodiments, the abundance of the marker can be assessed 
by assessing the amount (e.g. absolute amount or concen 
tration) of the marker in the patient sample, e.g., a bodily 
?uid, such as a serum sample. The bodily ?uid can be 
obtained from the subject using any available method, Which 
may be selected on the basis of the amount of ?uid required. 
In certain cases, a collected blood sample may be used in a 
variety of tests and only a portion or aliquot of the sample 
draWn Will be required for use in the methods described 
herein. The amount of the marker(s) of the invention can be 
determined in Whole blood or in a fraction of the blood. 
Preferably, the amount of marker is determined for a cell 
free fraction of the blood, such as the plasma or the serum. 
It is particularly preferred to determine the amount of 
marker(s) in the serum. In embodiments in Which only a 
fraction of the blood is used in the analysis, the method also 
includes the steps of separating the desired blood fraction 
from the Whole blood acquired from the subject. This 
separation of blood fractions can be achieved using methods 
Which are Well-knoWn in the art. 

The bodily ?uid may be further processed, as is knoWn in 
the art, prior to the measurement of the marker. For example, 
the ?uid can be processed to remove a particular protein, 
such as serum albumin, a set of proteins, or cells or cell 
components Which are present in the ?uid and Which may 
interfere With the analysis. The processing can include steps 
such as precipitation, chromatography, centrifugation, ultra 
?ltration and dialysis. 
The cell sample can, of course, be subjected to a variety 

of Well-knoWn post-collection preparative and storage tech 
niques (e.g., nucleic acid and/or protein extraction, ?xation, 
storage, freezing, ultra?ltration, concentration, evaporation, 
centrifugation, etc.) prior to assessing the amount of the 
marker in the sample. 

In one embodiment the abundance of the marker(s) of the 
invention in the sample is determined using chromatogra 
phy, such as liquid chromatography or gas chromatography, 
With a suitable detection system. In one embodiment, the 
chromatographic step separates the bodily ?uid into frac 
tions, and at least one of the fractions comprises the marker 
polypeptide. The fraction comprising the marker can be 
identi?ed using, for example, mass spectrometry, and the 
amount of marker present can be determined using methods 
Which are Well knoWn in the art, for example, by comparing 
the ion current generated in the mass spectrometer for the 
marker to that generated by an internal standard of knoWn 
concentration. 
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In another embodiment, the abundance of a marker is 
assessed using an antibody (eg a radio-labeled, chro 
mophore-labeled, ?uorophore-labeled, or enzyme-labeled 
antibody), an antibody derivative (eg an antibody conju 
gated With a substrate or With the protein or ligand of a 
protein-ligand pair {e.g. biotin-streptavidin}), or an anti 
body fragment (eg a single-chain antibody, an isolated 
antibody hypervariable domain, etc.) Which binds speci? 
cally With a marker protein or fragment thereof, including a 
marker protein Which has undergone all or a portion of its 
normal post-translational modi?cation. 

Because the compositions, kits, and methods of the inven 
tion rely on detection of a difference in the abundance of one 
or more markers of the invention, it is preferable that the 
abundance of the marker is signi?cantly greater than the 
minimum detection limit of the method used to assess 
abundance. 

It is understood that by routine screening of additional 
patient samples using one or more of the markers of the 
invention, it Will be realized that certain of the markers are 
associated With endometriosis of various stages based on a 
Weighted point system. The number, size, and location of 
endometrial implants, plaques, endometriomas, and/or adhe 
sions are considered. According to the American Society for 
Reproductive Medicine revised classi?cation of endometrio 
sis, Stage I (minimal): li5; stage II (mild): 6415; stage III 
(moderate): 16440; stage IV (severe): >40 (Revised ASRM 
classi?cation. Ferlil Sleri 1997; 67:819.) In addition, as a 
greater number of patient samples are assessed for expres 
sion of the markers of the invention and the outcomes of the 
individual patients from Whom the samples Were obtained 
are correlated, it Will also be con?rmed that altered abun 
dance of certain of the markers of the invention is strongly 
correlated With endometriosis and other endometriosis-re 
lated diseases or conditions. The compositions, kits, and 
methods of the invention are thus useful for characterizing 
the stage, and nature of endometriosis in patients. 
When the compositions, kits, and methods of the inven 

tion are used for characterizing the stage and nature of 
endometriosis in a patient, it is preferred that the marker or 
panel of markers of the invention is selected such that a 
positive result is obtained in at least about 20%, and pref 
erably at least about 40%, 60%, or 80%, and more preferably 
in substantially all patients afflicted with endometriosis of 
the corresponding stage and nature. 
When a plurality of markers of the invention are used in 

the compositions, kits, and methods of the invention, the 
abundance of each marker in a patient sample can be 
compared With the normal abundance of each of the plurality 
of markers in normal samples of the same type, either in a 
single reaction mixture (ie using reagents, such as different 
?uorescent probes, for each marker) or in individual reaction 
mixtures corresponding to one or more of the markers. In 
one embodiment, a signi?cantly increased abundance of 
more than one of the plurality of markers in the sample, 
relative to the corresponding normal levels, is an indication 
that the patient is af?icted With endometriosis. In another 
embodiment, a signi?cantly loWered abundance of more 
than one of the plurality of markers in the sample, relative 
to the corresponding normal levels, is an indication that the 
patient is afflicted with endometriosis. In another embodi 
ment, a signi?cantly loWered abundance of a ?rst marker in 
the sample and a signi?cantly increased abundance of a 
second marker, relative to the corresponding normal levels, 
is an indication that the patient is afflicted with endometrio 
sis. When a plurality of markers is used, it is preferred that 
2, 3, 4, 5, 6, 7, 8, 9, 10, 12, 15, 20, 30, or 50 or more 
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individual markers be used. In general, it is preferable to use 
the feWest markers required to provide a test With the desired 
characteristics. 

In one preferred embodiment, a marker polypeptide 
derived from each of tWo or more parent proteins can be 
monitored. For example, one set of marker polypeptides 
Which can be monitored includes H-ADSGEGDFLAE 
GGGVR-OH (SEQ ID NO:22); Pyr-EGVNDNEEGFFSA 
OH (SEQ ID NO:28); H-HWESASLL-OH (SEQ ID 
NO:37); H-EETKENEGFTVTAEG-OH (SEQ ID NO:35); 
and H-TQEKNPLPSKETIEQEKQAGES-OH (SEQ ID 
NO:42). 

Markers associated With the presence of endometriosis 
have been described, including those disclosed in US. Pat. 
Nos. 5,843,673; 5,618,689 and 6,525,187 and published 
PCT applications WO 00/43789; WO 99/55902; WO 
00/63675; WO 96/20404; WO 99/63116; WO 01/62959; 
WO 95/13821; and WO 00/47739, the contents of all of 
Which are incorporated herein by reference. These markers 
are not, of course, included among the markers of the 
invention, although they may be used together With one or 
more markers of the invention in a panel of markers, for 
example. 

It is recognized that the compositions, kits, and methods 
of the invention Will be of particular utility to patients having 
an enhanced risk of developing endometriosis and their 
medical advisors. Patients recognized as having an enhanced 
risk of developing endometriosis include, for example, 
patients having a familial history of endometriosis, patients 
identi?ed as having altered abundance of a marker of the 
invention, and patients With a history of pelvic pain, abdomi 
nal pain, irregular menstruation and/or infertility. 
The normal abundance of a marker in a particular type of 

biological sample (i.e., in samples from patients that do not 
have endometriosis) can be assessed in a variety of Ways. In 
one embodiment, as further information becomes available 
as a result of routine performance of the methods described 
herein, population-average values for normal abundance of 
the markers of the invention may be used. In other embodi 
ments, the normal abundance of a marker may be deter 
mined by assessing abundance of the marker in a patient 
sample obtained from a non-endometriosis-a?licted patient, 
from a patient sample obtained from a patient before the 
suspected onset of endometriosis in the patient, from 
archived patient samples, and the like. 
The invention includes compositions, kits, and methods 

for assessing the presence of endometriosis in a sample (eg 
an archived tissue sample or a sample obtained from a 
patient). These compositions, kits, and methods are substan 
tially the same as those described above, except that, Where 
necessary, the compositions, kits, and methods are adapted 
for use With samples other than patient samples. For 
example, When the sample to be used is a para?nized, 
archived human tissue sample, it can be necessary to adjust 
the ratio of compounds in the compositions of the invention, 
in the kits of the invention, or the methods used to assess 
levels of marker expression in the sample. Such methods are 
Well knoWn in the art and Within the skill of the ordinary 
artisan. 

The invention includes a kit for assessing the presence of 
endometriosis (eg in a sample such as a patient sample). 
The kit comprises a plurality of reagents, each of Which is 
capable of binding speci?cally With a marker polypeptide. 
Suitable reagents for binding With a marker polypeptide 
include antibodies, antibody derivatives, antibody frag 
ments, and the like. 
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The kit of the invention may optionally comprise addi 
tional components useful for performing the methods of the 
invention. By Way of example, the kit may comprise ?uids 
(e.g. SSC bu?er) suitable for binding an antibody With a 
polypeptide With Which it speci?cally binds, one or more 
sample compartments, instructional material, such as a 
instruction manual, Which describes performance of a 
method of the invention, and a positive and negative control. 

The invention also includes a method of making an 
isolated hybridoma Which produces an antibody useful for 
assessing Whether a patient is af?icted With endometriosis. 
In this method, a protein or polypeptide comprising the 
entirety or a segment of a marker polypeptide is synthesized 
or isolated (eg by puri?cation from a cell in Which it is 
expressed or by transcription and translation of a nucleic 
acid encoding the protein or polypeptide in vivo or in vitro 
using knoWn methods). A vertebrate, preferably a mammal 
such as a mouse, rat, rabbit, or sheep, is immunized using the 
protein or polypeptide. The vertebrate may optionally (and 
preferably) be immunized at least one additional time With 
the protein or polypeptide, so that the vertebrate exhibits a 
robust immune response to the protein or polypeptide. 
Splenocytes are isolated from the immunized vertebrate and 
fused With an immortalized cell line to form hybridomas, 
using any of a variety of methods Well knoWn in the art. 
Hybridomas formed in this manner are then screened using 
standard methods to identify one or more hybridomas Which 
produce an antibody Which speci?cally binds With the 
marker protein or a fragment thereof. The invention also 
includes hybridomas made by this method and antibodies 
made using such hybridomas. 

The invention also includes a method of assessing the 
e?icacy of a test compound for inhibiting endometriosis. As 
described above, dilferences in the abundance of the markers 
of the invention correlate With endometriosis. Although it is 
recognized that changes in the levels of certain of the 
markers of the invention likely result from endometriosis, it 
is likeWise recognized that changes in the abundance of 
other of the markers of the invention may be directly or 
indirectly associated With the induction, maintenance, and/ 
or promotion of endometriosis. Thus, compounds Which 
inhibit endometriosis in a patient Will cause the abundance 
of one or more of the markers of the invention to change to 
a level nearer the normal abundance level for that marker. 

This method thus comprises comparing abundance of a 
marker in a ?rst patient sample and maintained in the 
presence of the test compound and expression of the marker 
in a second patient sample and maintained in the absence of 
the test compound. A signi?cantly altered abundance of a 
marker of the invention in the presence of the test compound 
is an indication that the test compound inhibits endometrio 
sis. The patient samples may, for example, be aliquots of a 
single sample of normal endometrial cells obtained from a 
patient, pooled samples of normal endometrial cells 
obtained from a patient, cells of a normal endometrial cell 
line, aliquots of a single sample of endometrial cells 
obtained from a patient, pooled samples of endometrial cells 
obtained from a patient, cells of an endometrial cell line, a 
serum sample, or the like. In one embodiment, the samples 
include serum from the patient or endometrial cells obtained 
from a patient and a plurality of compounds knoWn to be 
e?‘ective for inhibiting endometriosis are tested in order to 
identify the compound Which is likely to best inhibit the 
endometriosis in the patient. 

This method may likeWise be used to assess the e?icacy 
of a therapy for inhibiting endometriosis in a patient. In this 
method, the abundance of one or more markers of the 
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invention in a pair of samples (one subjected to the therapy, 
the other not subjected to the therapy) is assessed. As With 
the method of assessing the e?icacy of test compounds, if the 
therapy induces a signi?cantly altered abundance (i.e., 
causes the abundance to approach normal values) of a 
marker of the invention then the therapy is e?icacious for 
inhibiting endometriosis. As above, if samples from a 
selected patient are used in this method, then alternative 
therapies can be assessed in vitro in order to select a therapy 
most likely to be e?icacious for inhibiting endometriosis in 
the patient. 

Various aspects of the invention are described in further 
detail in the folloWing subsections. 

I. Isolated Nucleic Acid Molecules 
One aspect of the invention pertains to isolated nucleic 

acid molecules, including nucleic acids Which encode a 
marker polypeptide or a portion (fragment) thereof. Isolated 
nucleic acids of the invention also include nucleic acid 
molecules su?icient for use as hybridization probes to 
identify these nucleic acid molecules and fragments of these 
nucleic acid molecules, e.g., those suitable for use as PCR 
primers for the ampli?cation or mutation of the nucleic acid 
molecules. As used herein, the term “nucleic acid molecule” 
is intended to include DNA molecules (e.g., cDNA or 
genomic DNA) and RNA molecules (e.g., mRNA) and 
analogs of the DNA or RNA generated using nucleotide 
analogs. The nucleic acid molecule can be single-stranded or 
double-stranded, but preferably is double-stranded DNA. 
An “isolated” nucleic acid molecule is one Which is 

separated from other nucleic acid molecules Which are 
present in the natural source of the nucleic acid molecule. 
Preferably, an “isolated” nucleic acid molecule is free of 
sequences (preferably protein-encoding sequences) Which 
naturally ?ank the nucleic acid (i.e., sequences located at the 
5' and 3' ends of the nucleic acid) in the genomic DNA of the 
organism from Which the nucleic acid is derived. For 
example, in various embodiments, the isolated nucleic acid 
molecule can contain less than about 5 kB, 4 kB, 3 kB, 2 kB, 
1 kB, 0.5 kB or 0.1 kB of nucleotide sequences Which 
naturally ?ank the nucleic acid molecule in genomic DNA of 
the cell from Which the nucleic acid is derived. Moreover, an 
“isolated” nucleic acid molecule, such as a cDNA molecule, 
can be substantially free of other cellular material, or culture 
medium When produced by recombinant techniques, or 
substantially free of chemical precursors or other chemicals 
When chemically synthesized. 
A nucleic acid molecule of the present invention can be 

isolated using standard molecular biology techniques and 
the sequence information in the database records described 
herein. Using all or a portion of such nucleic acid sequences, 
nucleic acid molecules of the invention can be isolated using 
standard hybridization and cloning techniques (e.g., as 
described in Sambrook et al., ed., Molecular Cloning: A 
Laboratory Manual, 2nd ed., Cold Spring Harbor Labora 
tory Press, Cold Spring Harbor, N.Y., 1989). 
A nucleic acid molecule of the invention can be ampli?ed 

using cDNA, mRNA, or genomic DNA as a template and 
appropriate oligonucleotide primers according to standard 
PCR ampli?cation techniques. The nucleic acid so ampli?ed 
can be cloned into an appropriate vector and characterized 
by DNA sequence analysis. Furthermore, nucleotides cor 
responding to all or a portion of a nucleic acid molecule of 
the invention can be prepared by standard synthetic tech 
niques, e.g., using an automated DNA synthesizer. 

In another preferred embodiment, an isolated nucleic acid 
molecule of the invention comprises a nucleic acid molecule 
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Which has a nucleotide sequence complementary to the 
nucleotide sequence of a marker nucleic acid or to the 
nucleotide sequence of a nucleic acid encoding a marker 
polypeptide. A nucleic acid molecule Which is complemen 
tary to a given nucleotide sequence is one Which is suffi 
ciently complementary to the given nucleotide sequence that 
it can hybridize to the given nucleotide sequence thereby 
forming a stable duplex. 

Moreover, a nucleic acid molecule of the invention can 
comprise only a portion of a nucleic acid sequence, Wherein 
the full length nucleic acid sequence comprises a marker 
nucleic acid or Which encodes a marker polypeptide. Such 
nucleic acids can be used, for example, as a probe or primer. 
The probe/primer typically is used as one or more substan 
tially puri?ed oligonucleotides. The oligonucleotide typi 
cally comprises a region of nucleotide sequence that hybrid 
iZes under stringent conditions to at least about 7, preferably 
about 15, more preferably about 25, 50, 75, 100, 125, 150, 
175, 200, 250, 300, 350, or 400 or more consecutive 
nucleotides of a nucleic acid of the invention. 

Probes based on the sequence of a nucleic acid molecule 
of the invention can be used to detect transcripts or genomic 
sequences corresponding to one or more markers of the 
invention. The probe comprises a label group attached 
thereto, e.g., a radioisotope, a ?uorescent compound, an 
enZyme, or an enZyme co-factor. Such probes can be used as 
part of a diagnostic test kit for identifying cells or tissues 
Which mis-express the polypeptide, such as by measuring 
levels of a nucleic acid molecule encoding the polypeptide 
in a sample of cells from a subject, e.g., detecting mRNA 
levels or determining Whether a gene encoding the polypep 
tide has been mutated or deleted. 

It Will be appreciated by those skilled in the art that DNA 
sequence polymorphisms that lead to changes in the amino 
acid sequence can exist Within a population (e.g., the human 
population). Such genetic polymorphisms can exist among 
individuals Within a population due to natural allelic varia 
tion. An allele is one of a group of genes Which occur 
alternatively at a given genetic locus. In addition, it Will be 
appreciated that DNA polymorphisms that affect RNA 
expression levels can also exist that may affect the overall 
expression level of that gene (e.g., by affecting regulation or 
degradation). 
As used herein, the phrase “allelic variant” refers to a 

nucleotide sequence Which occurs at a given locus or to a 
polypeptide encoded by the nucleotide sequence. 
As used herein, the terms “gene” and “recombinant gene” 

refer to nucleic acid molecules comprising an open reading 
frame encoding a polypeptide corresponding to a marker of 
the invention. Such natural allelic variations can typically 
result in 145% variance in the nucleotide sequence of a 
given gene. Alternative alleles can be identi?ed by sequenc 
ing the gene of interest in a number of different individuals. 
This can be readily carried out by using hybridiZation probes 
to identify the same genetic locus in a variety of individuals. 
Any and all such nucleotide variations and resulting amino 
acid polymorphisms or variations that are the result of 
natural allelic variation and that do not alter the functional 
activity are intended to be Within the scope of the invention. 

In another embodiment, an isolated nucleic acid molecule 
ofthe invention is at least 7, 15, 20, 25, 30, 40, 60, 80, 100, 
150, 200, 250, 300, 350, 400, 450, 550, 650, 700, 800, 900, 
1000, 1200, 1400, 1600, 1800, 2000, 2200, 2400, 2600, 
2800, 3000, 3500, 4000, 4500, or more nucleotides in length 
and hybridiZes under stringent conditions to a to a nucleic 
acid encoding a marker polypeptide. As used herein, the 
term “hybridiZes under stringent conditions” is intended to 
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describe conditions for hybridization and Washing under 
Which nucleotide sequences at least 60% (65%, 70%, pref 
erably 75%) identical to each other typically remain hybrid 
iZed to each other. Such stringent conditions are knoWn to 
those skilled in the art and can be found in sections 
6.3.1*6.3.6 of Current Protocols in Molecular Biology, John 
Wiley & Sons, NY. (1989). A preferred, non-limiting 
example of stringent hybridiZation conditions are hybridiza 
tion in 6x sodium chloride/ sodium citrate (SSC) at about 450 
C., folloWed by one or more Washes in 0.2><SSC, 0.1% SDS 
at 504650 C. 

In addition to naturally-occurring allelic variants of a 
nucleic acid molecule of the invention that can exist in the 
population, the skilled artisan Will further appreciate that 
sequence changes can be introduced by mutation thereby 
leading to changes in the amino acid sequence of the 
encoded polypeptide,Without altering the biological activity 
of the polypeptide encoded thereby. For example, one can 
make nucleotide substitutions leading to amino acid substi 
tutions at “non-essential” amino acid residues. A “non 
essential” amino acid residue is a residue that can be altered 
from the Wild-type sequence Without altering the biological 
activity, Whereas an “essential” amino acid residue is 
required for biological activity. For example, amino acid 
residues that are not conserved or only semi-conserved 
among homologs of various species may be non-essential 
for activity and thus Would be likely targets for alteration. 
Alternatively, amino acid residues that are conserved among 
the homologs of various species (e.g., murine and human) 
may be essential for activity and thus Would not be likely 
targets for alteration. 

Accordingly, another aspect of the invention pertains to 
nucleic acid molecules encoding a variant marker polypep 
tide that contains changes in amino acid residues that are not 
essential for activity. Such variant marker polypeptides 
differ in amino acid sequence from the naturally-occurring 
marker polypeptides, yet retain biological activity. In one 
embodiment, such a variant marker polypeptide has an 
amino acid sequence that is at least about 40% identical, 
50%, 60%, 70%, 80%, 90%, 95%, or 98% identical to the 
amino acid sequence of a marker polypeptide. 
An isolated nucleic acid molecule encoding a variant 

marker polypeptide can be created by introducing one or 
more nucleotide substitutions, additions or deletions into the 
nucleotide sequence of marker nucleic acids, such that one 
or more amino acid residue substitutions, additions, or 
deletions are introduced into the encoded polypeptide. 
Mutations can be introduced by standard techniques, such as 
site-directed mutagenesis and PCR-mediated mutagenesis. 
Preferably, conservative amino acid substitutions are made 
at one or more predicted non-essential amino acid residues. 
A “conservative amino acid substitution” is one in Which the 
amino acid residue is replaced With an amino acid residue 
having a similar side chain. Families of amino acid residues 
having similar side chains have been de?ned in the art. 
These families include amino acids With basic side chains 
(e.g., lysine, arginine, histidine), acidic side chains (e.g., 
aspartic acid, glutamic acid), uncharged polar side chains 
(e.g., glycine, asparagine, glutamine, serine, threonine, 
tyrosine, cysteine), non-polar side chains (e.g., alanine, 
valine, leucine, isoleucine, proline, phenylalanine, methion 
ine, tryptophan), beta-branched side chains (e.g., threonine, 
valine, isoleucine) and aromatic side chains (e.g., tyrosine, 
phenylalanine, tryptophan, histidine). Alternatively, muta 
tions can be introduced randomly along all or part of the 
coding sequence, such as by saturation mutagenesis, and the 
resultant mutants can be screened for biological activity to 




























































